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DETAILED ACTION 



Continued Examination Under 37 CFR 1.114 
1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 7/6/06 has been entered. 



Claim Rejections - 35 USC $ 103 
2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 
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3. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

4. Claims 1-2, 4, 6, 8-9, 15-27, and 34-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sano et al. (U.S. 2003/0236321) in view of Krepski et al. (U.S. 5,929,160). 

Sano et al. disclose water-based ink comprising pigment, thermosetting polyurethane, and 
additional dispersed acrylic polymer. There is also disclosed ink set comprising cyan, magenta, 
yellow, and black inks. There is further disclosed method of printing the ink onto substrate using 
ink jet printer (paragraphs 2, 4, 29, 33, 51-52, 58, 63, and 151). 

The difference between Sano et al. and the present claimed invention is the requirement 
in the claims of (a) silyl-terminated sulfopoly(ester-urethane) polymer and (b) ink set comprising 
white ink. 

With respect to difference (a), Krepski et al., which is drawn to coatings for paper, 
disclose the use of up to 70% silyl-terminated sulfopoly(ester-urethane) polymer of the formula: 
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R— b qO)OR 1A OC(0)NH— RH NHC(0JS2XC(0)NHR 2 ^ NHC(0)YR 3 Si(Q)p(OQ)3^ } 2 
SO3M 

which, when m is 0, is identical to that presently claimed when m is 1, n is 0, s is 0, R D is 
alkylene group, X 1 is OC(0)NH, R 2 is alkylene group, X 2 is NHC(0)NH, R 3 is alkylene group, 
and Y is Si(OR 8 )(R 4 ) where R 8 is H or lower alkyl and R 4 is lower alkyl. The silyl-terminated 
sulfopoly(ester-urethane) polymer is used in order to impart toughness, weatherability, abrasion 
resistance, and enhanced adhesion to substrate (col.4, line 66-67 and col.5, lines 13-16). 

In light of the motivation for using silyl-terminated sulfopoly(ester-urethane) polymer 
disclosed by Krepski et al. as described above, it therefore would have been obvious to one of 
ordinary skill in the art to use silyl-terminated sulfopoly(ester-urethane) polymer in the ink of 
Sano et al. in order to produce ink with good toughness, weatherability, abrasion resistance, and 
enhanced adhesion, and thereby arrive at the claimed invention. 

With respect to difference (b), Sano et al. disclose ink set comprising cyan, magenta, 
yellow, and black inks. However, there is no disclosure of ink set comprising five inks including 
white ink as presently claimed. 

However, it would have been within the skill level of one of ordinary skill in the art to 
recognize that depending on the desired colors present in the final image, the end use of the ink, 
the color of the substrate, etc., additional inks of different colors including white would be 
utilized in order to produce the desired printed image, and thereby arrive at the claimed 
invention. 
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5. Claims 1-5, 9-16, 23-25, 27, 31, and 34-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zhu (U.S. 5,889,083) in view of Krepski et al. (U.S. 5,929,160). 

Zhu discloses ink jet ink comprising aqueous medium, 0.1-10% pigment or dye, 
humectant, 1-40% polyurethane, and if used, 1-5% organic solvent. The ink has viscosity of 1-10 
cP. The ink is printed onto substrate such as paper, glass, and plastic. There is also disclosed a 
printing process wherein the above ink is jetted onto paper using ink jet printer to form printed 
article (col.2, line 66-col.3, line 1, col.3, lines 16-28, col.4, line 55, col.6, lines 29 and 33-35, 
col.9, line 7, and col.10, lines 52-63). 

The difference between Zhu and the present claimed invention is the requirement in the 
claims of silyl-terminated sulfopoly(ester-urethane) polymer. 

Krepski et al, which is drawn to coatings for paper, disclose the use of silyl-terminated 
sulfopoly(ester-urethane) polymer of the formula: 

R— f- C(0)OR 1A CXXO)MI— RH NHC(0)XZXC(0)NHR 2 ^m NHC(0)YR 3 Si(Q)p(OQ)3.p \ 
SO3M 

which, when m is 0, is identical to that presently claimed when m is 1, n is 0, s is 0, R D is 
alkylene group, X 1 is OC(0)NH, R 2 is alkylene group, X 2 is NHC(0)NH, R 3 is alkylene group, 
and Y is Si(OR 8 )(R 4 ) where R 8 is H or lower alkyl and R 4 is lower alkyl. The silyl-terminated 
sulfopoly(ester-urethane) polymer is used in order to impart toughness, weatherability, abrasion 
resistance, and enhanced adhesion to substrate (col.4, line 66-67 and col.5, lines 13-16). 
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In light of the motivation for using silyl-terminated sulfopoly(ester-urethane) polymer 
disclosed by Krepski et al. as described above, it therefore would have been obvious to one of 
ordinary skill in the art to use silyl-terminated sulfopoly(ester-urethane) polymer in the ink of 
Zhu in order to produce ink with good toughness, weatherability, abrasion resistance, and 
enhanced adhesion, and thereby arrive at the claimed invention. 

6. Claims 1-2, 4-12, 15-16, 23-25, 27-30, and 32-35 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Erdtmann et al. (U.S. 6,533,408) in view of Krepski et al. (U.S. 
5,929,160). 

Erdtmann et al. disclose ink jet ink comprising aqueous medium, pigment, humectant, 
and 0.1-10% polyurethane. The pigment is present in amount of up to 30% for organic pigment 
and as high as 75% for inorganic pigment. The ink is printed onto substrate such as fabric, paper, 
plastic or film. There is also disclosed a printing process wherein the above ink is jetted onto 
paper using piezoelectric ink jet printer to form printed article (col.l, lines 16-20, col.2, lines 65- 
67, col.3, lines 10-19, col. 4, line 19, col.5, lines 1-3 and 52-61, col. 5, line 67-col.6, line 1, col.8, 
lines 51-53, col.9, lines 27-44, and col.15, lines 28-30). 

The difference between Erdtmann et al. and the present claimed invention is the 
requirement in the claims of silyl-terminated sulfopoly(ester-urethane) polymer. 

Krepski et al., which is drawn to coatings for paper, disclose the use of silyl-terminated 
sulfopoly(ester-urethane) polymer of the formula: 
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R-t- qO)OR 1A OC(0)NH— RH NHC(0)XZXC(0)NHR 2 ^h NHC(0)YR 3 Si(Q)p(OQ)3^ }^ 
SCHM 

which, when m is 0, is identical to that presently claimed when m is 1, n is 0, s is 0, R D is 
alkylene group, X 1 is OC(0)NH, R 2 is alkylene group, X 2 is NHC(0)NH, R 3 is alkylene group, 
and Y is Si(OR 8 )(R 4 ) where R 8 is H or lower alkyl and R 4 is lower alkyl. The silyl-terminated 
sulfopoly(ester-urethane) polymer is used in order to impart toughness, weatherability, abrasion 
resistance, and enhanced adhesion to substrate (col.4, line 66-67 and col. 5, lines 13-16). 

In light of the motivation for using silyl-terminated sulfopoly(ester-urethane) polymer 
disclosed by Krepski et al. as described above, it therefore would have been obvious to one of 
ordinary skill in the art to use silyl-terminated sulfopoly(ester-urethane) polymer in the ink of 
Erdtmann et al. in order to produce ink with good toughness, weatherability, abrasion resistance, 
and enhanced adhesion, and thereby arrive at the claimed invention. 

Response to Arguments 

7. Applicants' arguments filed 7/6/06 have been fully considered but they are not 
persuasive. 

Specifically, applicants argue that there is no reasonable expectation of success that the 
silyl-terminated sulfopoly(ester-urethane) of Krepski et al. would jet out of an ink jet head. 
Applicants argue that while it is desirable to provide a high solids ink, attempts to prepare high 
solids ink have met with various problems such as flocculation of pigment, etc. 



Application Number: 10/000,284 
Art Unit: 1714 



Page 8 



However, it is noted that there is no requirement in the present claims that the ink has 
high solids content with the exception of claims 10-12. Each of Zhu and Erdtmann et al. disclose 
ink with solids content as required in present claims 10-12. Further, it is noted that each of Sano 
et al., Zhu, and Erdtmann et al. disclose the use of ink comprising polymer. Each of these 
references is combined with Krepski et al. to teach the use of specific type of polymer as 
presently claimed. Thus, given that each of Sano et al., Zhu, and Erdtmann et al. already disclose 
the use of polymer in the ink wherein the ink functions as an ink jet ink, one of ordinary skill in 
the art would also expect the ink to function as ink jet ink when silyl-terminated sulfopoly(ester- 
urethane) is utilized as the polymer in each of the inks. 

Applicants argue that there is no reasonable expectation of success given that the silyl- 
terminated sulfopoly(ester-urethane) is self-crosslinking and that one skilled in the art would 
expect these self-crosslinking silyl-terminated sulfopoly(ester-urethane) would not be usable in 
ink jet printing process since it is well known that clogging the ink jet head nozzle occurs when 
high solids inks crosslink or polymerize. 

However, it is well known to utilize self-crosslinkable polymer in ink jet inks. Evidence 
to support this position is found in Miyabayashi et al. (U.S. 6,271,285) and Fukuda et al. (U.S. 
6,075,085) which each disclose ink jet ink comprising self-crosslinking polymer (Miyabayashi et 
al. - claim 3 and Fukuda et al. - abstract and col.3, lines 58-61). Thus, it is clear that ink 
comprising self-crosslinking polymer can jet out of a printhead. 

In light of the teaching of Miyabayashi et al. or Fukuda et al. that discloses that it is well 
known to utilize self-crosslinkable polymer in ink jet inks, it is clear that one of ordinary skill in 
the art would expect self-crosslinkable polymer, including silyl-terminated sulfopoly(ester- 
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urethane) disclosed by Krepski et al., to properly function in ink jet ink and therefore, one of 
ordinary skill in the art would have a reasonable expectation of success when combining Sano et 
al. Zhu, or Erdtmann et al. with Krepski et al. 

In the Advisory Action mailed 6/12/06, the examiner argued that the silyl-terminated 
sulfopoly(ester-urethane) of Krepski et al. were suitable for use in ink jet inks given that Krepski 
et al. disclose that the silyl-terminated sulfopoly(ester-urethane) has number average molecular 
weight of less than 50,000 (col.2, lines 42-45) which would overlap the molecular weight of the 
polymers utilized in each of Sano et al., Zhu, and Erdtmann et al. which disclose the use of 
polymer having molecular weight of 3,000-100,000 (Sano et al. - paragraph 62), approximately 
5,000-30,000 (Erdtmann et al. - Table 1), and 1,500-50,000 (Zhu - col.4, lines 62-47), given that 
Krepski et al. disclose the use of silyl-terminated sulfopoly(ester-urethane) in polymer solution 
having viscosity of 1-50,000 cP (col. 10, lines 47-48), the lower end of which would clearly meet 
the viscosity requirement of ink jet inks (see page 9, lines 12-15 of the present specification), and 
given that example 37 of Krepski et al. disclose the use of silyl-terminated sulfopoly(ester- 
urethane) having particle size of 93 nm which particle size would clearly be suitable for use in 
ink jet inks. 

In response, applicants state that the molecular weight is irrelevant to particular use of 
polymer and that particle size and viscosity also do not demonstrate the suitability of polymer for 
particular use. 

However, while it is agreed that the molecular weight, viscosity, and particle size alone 
do not determine the particular uses of a polymer, given that each of the molecular weight, 
viscosity, and particle size disclosed by Krepski et al. overlap those required in Sano et al., Zhu, 
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or Erdtmann et al., one of ordinary skill in the art would have a reasonable expectation of success 
when utilizing the silyl-terminated sulfopoly(ester-urethane) as the polymer in the ink of Sano et 
al., Zhu, or Erdtmann et al. That is, given that silyl-terminated sulfopoly(ester-urethane) 
disclosed by Krepski et al. meets the rheo logical, i.e. molecular weight and viscosity, and 
physical, i.e. particle size, properties of polymer utilized in ink jet inks, it is the examiner's 
position that one of ordinary skill in the art would have reasonable expectation of success that the 
silyl-terminated sulfopoly(ester-urethane) would properly function in ink jet inks, i.e. would jet 
out of ink jet head. 

Thus, given that Krepski et al. disclose motivation for using specific polymer as presently 
claimed, i.e. impart toughness, weatherability, abrasion resistance, and enhanced adhesion to 
coatings on paper which are functions especially important to ink jet inks which are also utilized 
on paper, given that the composition of Krepski et al. utilizes similar ingredients as ink jet inks, 
i.e. water, pigment, dispersant, etc., given that Krepski et al. disclose the use of silyl-terminated 
sulfopoly(ester-urethane) which meets the rheological and physical requirements necessary in 
ink jet inks, and given that it is well known to utilize self-crosslinking polymer in ink jet inks (as 
evidenced by Miyabayashi et al. or Fukuda et al.), it is the examiner's position that one of 
ordinary skill in the art would have a reasonable expectation of success that the silyl-terminated 
sulfopoly(ester-urethane) of Krepski et al. would effectively function in ink jet ink and thus, it 
would have been obvious to one of ordinary skill in the art to combine Sano et al., Erdtmann et 
al., or Zhu with Krepski et al, and thereby arrive at the claimed invention. 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Callie E. Shosho whose telephone number is 571-272-1 123. The 
examiner can normally be reached on Monday-Friday (6:30-4:00) Alternate Fridays Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vasu Jagannathan can be reached on 571-272-1 1 19. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Callie E. Shosho 
Primary Examiner 
Art Unit 1714 
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